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Calciua  and  potassium  have  a  pre  -inoat  rolo  ia  human  ; 
level  of  the ce  electrolytes  ia  the  Heed  can  have  a  cubs 5. 
importance.  Unfortunately,  the  use  eh  the  data,  ce~scrair., 
ana  potassium  level  ia  the  blood,  is  hindered  by  a  Inch  o 
tioa  of,  first,  what  we  cast  consider  a  physiological  nor. 
what  amounts  of  tha  electrolyses  are  characteristic  for  t' 
pathological  coaditioao. 
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V/e  shall  only  concern  ourselves  with  tha  genera,  quantities  eh  calci¬ 
ua  and  potassium  ia  the  blood.  During  recent  years,  an  interest  has  grown 
immensely  in  tho  ionised  fraction  of  the  mineral  salts,  especially  of 
calcium  which  ha3,  evidently,  a  more  active  physiological  rolo.  i .'clean 
and  Eastings  gnvo  a  formula  by  which  it  is  possible  to  determine  the  io¬ 
nised  calcium  contents  in  blood  scrum  even  more  accurately  then  by  the 
diroct  method.  This  formula  shows  that  the  ionised  calcium  contents  of 
the  blood  is  a  function  of  the  aggregate  quantity  of  proteins  in  the 
blood,  For  it 3  part,  there  exists  a  very  closo  corrolativo  tie  between 
tha  proteins  of  tha  blood  and  total  calciua;  thic  is  stated  by  many  au- 
thorc.  From  this,  it  follows  that  between  total  calcium  or.d  ionised  calc¬ 
ium  must  also  exist  a  close  relationship.  Actually,  for  example,  Herbert's 
parallel  data,  concerning  the  total  calcium  and  the  diffused  calcium  in 
different  pathological  conditions,  give  a  correlation  coefficient  of  0.93 
for  both  quantities.  In  this  way,  regardless  of  the  fact  that  only  the 
ionised  calcium  ia  active,  while  all  of  tho  calcium  i3  not,  the  determi¬ 
nation  of  tho  total  calciua  docs  not  lose  ito  practical  importance. 


Concerning  the  question  of  the  physiological  norms  of  calcium,  prior 
to  Jensens  work  thoro  vero  only  contradictory  data  based  on  tingle  obser¬ 
vations  and  dissimilar  mothods  which  ia  2  or  3  instances  gave  quantities 
that  did  not  correspond  to  each  other.  Tho  calcium  norm  data  published 
after  1918  aro  brought  together  in  tho  recoaly  published  Ehretrom  mono¬ 
graph*  Including  also,  several  works  published  in  the  last  two  years,  wo 
collected  52  norms  (for  tho  period  1918-1935  inclusively). 
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Tho  first  thing  of  this  that  strikes  the  eye  is  the  nonconformity  of 
tho  separate  norms  between  themselves.  These  discrepancies  car;  be  par¬ 
tially  orplalnod  by  the  difference  of  tho  methods  adoptod,  but  even  by 
similar  methods,  tho  discrepancies  between  the  asparaio  nutk.rs  prove  so 
be  co  marked  vl~t  the  highest  limitation  of  one  norm  never  a.,  an.;  the 
lower  limitation  of  the  other.  Thus,  by  tho  IcBaard  moths-,  highs., 
limitation  of  the  Biliinghoicer  norm  comprises  9.6  n0i'l,  but  the  Lmikh-r 
...orm,  found  in  tho  coco  year  and  ia  almost  tho  camo  number  of  people, 
v..iy  begins  with  10.6  By  the  Kramer  and  Tisdall  method,  tho  Likint 
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norm  ends  at  10.5  tot  the  Hoscn  and  Krasnov  no  re.  begins  at  10.?  ag£» 
etc. 


Another  characteristic  trait  of  the  calcium  noma  ic  a  voyy  large 
fluctuation  amplitude  of  their  upper  and  lower  limitations..  By  a  major¬ 
ity  of  the  standard  norms,  fluctuations  within  tho  limitations  of  1.5- 
2  n r$>  are  considered  physiological.  Shrstrom,  on  tho  basis  of  his  dy¬ 
namic  investigations  of  calcium  variation  during  «  day,  considers  8.2 
and  12  mg$  as  tho  extreme  points;  in  other  words,  ho  catahliahca  tho 
fluctuation  range  of  the  normal  calcium  l„/oi  _i  3.^,  ag,>. 

The  literature  on  the  potassium  noma  is  incomparably  poorer.  Having 
supplemented  Thomassoa’s  data,  wo  wore  able  to  collect  cnly  14  potassium 
norms.  And  hero  we  meet  extremely  differing  figures,  even  in  those  instances 
when  they  were  received  on  relatively  largo  groupa  of  healthy  subject 0. 

The  fluctuational  range  of  the  physiological  limitations  by  one  and  the 
same  author  is  still  wider  than  for  calcium.  Kramer  and  Ticdall  compute 
the  variance  of  the  potassium  content  frea  18  to  22  cg^  ao  physiological, 
ie,  within  a  range  of  4  mg$.  Tho  range  of  normal  fluctuations  of  Ol'mer, 
Paian  and  Borteaux  attain  10  nga. 

The  clinical  importance  of  the  electrolytic  levels  in  tho  blood  ic 
extremely  depreciated  by  this  variety  of  figures  being  given  as  a  norm; 
depending  on  the  choice  of  one  or  another  of  the  figures,  the  level  of 
the  electrolytes  in  a  given  person  can  be  recognized  as  either  normal  or 
pathological. 

The  wide  range  of  the  physiological  norm’s  extreme  limitations  creates 
a  hindrance  in  the  clinical  use  of  thceo  indicoc.  Tho  v;idor  tho  zone  of 
tho  physiological  fluctuations  of  a  given  criterion,  tho  smaller  tho  num¬ 
ber  of  cases  that  fall  outside  the  limits  of  tho  norm,  and  the  core  seldom 
tho  given  criterion  can  serve  as  an  index  of  an  organism’ a  pathological 
condlt ion. 

Tho  literature  on  the  question  of  tho  potassium  and  calcium  in  tho 
different  diseases  is  vary  voluminous,  but  is  distinguished  also  by  a:i 
extreno  inconsistency;  that  is  explained,  first  of  all,  by  tho  small  num¬ 
ber  of  observations  of  the  separate  pathological  conditions;  besides  that, 
on  many  diseases  there  are  no  comparative  investigations  undo  by  the  same 
method  and  in  tho  same  laboratory,  Shrstrom,  summing  up  his  nearly  ex¬ 
haust  ivo  review  of  litorature  on  calcium  which  encompassed  15  groups  of 
different  diseases,  comes  to  tho  following  conclusions.  “  Bata  concerning 
tho  mutual  relationship  of  the  blood  sorum's  calcium  in  tho  different  dis¬ 
eases  vary  to  a  high  degree.  One  and  tho  came  dioensoo  are  characterised 
by  first  a  normal  quantity,  and  then  by  a  louor  quantity,  and  again  by  a 
higher  quantity.  Tho  quantities  rocoivod  by  the  different  authors  for  tho 
same  diseases  can  give  a  variance  of  up  to  10  ig*."  The  camo  can  bo  said 
in  relation  to  the  potassium,' 

The  inadequacy  of  tho  status  of  the  problem  concerning  tho  calcium 
and  potassium  levels  in  physiological  and  pathological  conditio.. a  just¬ 
ifies  our  attempt  to  return  to  this  problem  on  tho  las  is  of  ivo  d-ca 
and  an  exact  statistical  preparation  of  them. 
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2'o.r  our  material,  wo  used  Ida  dob crcinat ions  of  calcium  and  potae- 
a ituu  in  the  Hood  serum  of  variovj  y.ticnta  who  had  applied  for  treat¬ 
ment  with  lysates  during  tho  1933-1934  period. 

In  all,  for  tho  given  ti-  -  interval,  calcium  del erminat ions  were 
made  from  1,9-vj  patients  (of  chose,  705  were  examined  prior  to,  and  aft¬ 
er  the  treatment) ;  potassium  d-icrci _ Iran  wore  cade  from  patients 

(509  were  examined  prior  to,  and  after  treatment). 


Tho  determinations  were 


same  moth* 


od;  the  calcium  wac  determined  by  th~  Aboard  method  and  the  potassium  by 
the  Eraser  and  Tiedall  Method;  the  hlocd  was  taken  frea  the  ulnar  vein 
with  an  empty  stomach,  aft  or  a  48  hour  diet  without  animal  proteins;  the 
determinations  in  the  blood  ccru:.:3  were  made  at  9-10  a, a. .  Me,  in  this 
way,  have  a  completely  uniform  material,  Iki_..inir.g  cur  material  by  the 
s operate  diseases,  uo  aro  easily  convinced  that  there  ic  net  or.o  disease 
which  would  bo  characterised  by  an  absolute  predominance  of  indisputably 
hich  or  indisputably  low  figures  of  calciun  or  potassium.  In  any  disease 
thore  ia  encountered  hich,  ccdium  and  lou  levels  of  tho  electrolytes, 
whereupon  tho  medium  levels  and  those  near  to  then  predominate,  rather 
than  tho  extreme  levels.  Thus,  if  we  agree  to  consider  the  average  val¬ 
ues  for  calciua  at  9«5-ll«5  ag£*  and  for  potassium  at  13-22  r.gj ,  then  in 
these  ranges,  from  any  of  the  20  groups  of  the  investigated  diseases,  are 
found  78-94  ii  of  the  calcium  observations  and  75-91  7>  of  the  potassium 
observations. 


Correspondingly,  the  mean  arithmetical  levels  of  the  calcium  and  po¬ 
tassium  differ  very  little  from  each  other  in  the  different  diseases.  For 
calcium,  the  maximum  variance  botveon  tho  averagos  (psoriasis  and  neoplasm) 
amounts  to  0.26  cg$,  for  potassium  (ovarian-menustrativo  disorder  and  adi- 
opcio)  -  1.25  ng£* 

To  chock  tho  stability  in  the  different  averages  being  compared,  wo 
used  a  statistical  test  in  tho  form  of  the  co-callcd  avorago  error  of 
difference,  *uo  average  error  of  difference  is  computed  by  the  formula; 

^ c  >- 

C'  -  -4-  4-  -u  w  »  the  calculated  variance. 

1 rj  -  tho  quantity  of  statistical  series  being  compared, 
It  is  considered  that  tho  difference  between  tho  arithmetical  averages  eff 
sho  two  scries  (Ii0-l-!i)  cay  bo  considered  entirely  proved  and  stable  whoa 
at  decs  not  exceed  core  than  three  visas  its  aver. ‘.jo  error.  It  turns  out 
that  tho  difference  la  the  ave  rages  do  not  in  a  single  cn.:o  exceed  thoir 
error  by  core  than  three  times.  It  is  evidoat  that  in  a  uuff i.i«.ntly  largo 
number  of  observations,  the  distribution  curves  of  the  calcium  and  petee- 
cium  levels  in  various  dicoascs  have  „oro  of  a  coryruity  sham  a  dif f . renew , 
and  are  distinguished  frem  each  ether  c..ly  by  secondary  (ar.d  ..et  very  w ca¬ 
ble  )  characteristics,.  V©  coma,  in  this  manner,  to  tho  conclusion  th.a,  in 
general,  tho  calcium  and  potassium  Ivvclc  can  hardy  am ro  as  a  dishhreut.d 
diagnostic  medium  for  tho  separate  diseases. 

Those  negative  conclusions  aro  at  variance  with  a  great  number  of  works 
related  to  tho  clarification  of  the  question  concerning  tho  calcium  and 
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potascium  levels  la  the  various  disease::.  Cao  must  remember,  however, 
that  we  first  applied  a  sethc 1  of  comparative  study  of  these  electro¬ 
lytes  in  the  eoparate  diseases  to  a  massive  material,  and  that  we  also 
first  used  oore  accurate  oothedo  of  statistical  analysis  of  the  data 

received. 

The  pathological  conditions  tint  arc  known  to  to  connected  with  a 
disturbance  of  the  equilibrium  of  the  electrolytes  under  laves :ijat ion 
are  not  included  in  the  number  of  the  diseases  encompassed  by  our  arteri¬ 
al;  this  must,  it  cceas,  const  riot  cur  conclusions  a  little.  The  scope 
of  such  diseases,  hovevor,  is  not  large.  h'cLean  and  hues ir.^e ,  citing  a 
summary  of  the  diseases  connected  with  the  disruption  of  calcium  exchange, 
consider  it  generally  acknowledged  that  the  calcium  lvvol  in  reduce  j.  only 
in  hypoparathyroidism,  hypo  protein  her. ,  child  tetany,  in  sove.n.l  form  cf 
nephritis  and  in  several  cases  of  rachitis.  They  consider  a  raised  calc¬ 
ium  level  as  indisputable  only  in  hyperparathyroidism  and  hyp  yrotei^csia. 
Eut  a  portion  of  these  conditions  are  only  signs  which  nay  be  found  in 
various  diseases,  and  the  nephritises,  rachitis  and  tetany,  by  the  data 
of  theoe  as  well  as  other  authors,  are  far  from  being  always  eaclu.ivcly 
characterized  by  low  calcium  figures. 

The  next  and  practically  core  important quest  ion  which  wo  can  illumi¬ 
nate  on  our  material,  is  the  question  of  the  physiological  norms  of  the 
calcium  and  potassium  contents  in  blood  serum.  I/O  have  data  concerning 
only  pathological  conditions,  never  tka  less,  it  io  possible  to  propose 
a  method  by  which  these  data  can  be  used  for  the  establishment  of  the 
physiological  norms  with  greater  success  than  the  attempts  at  investigation 
of  healthy  subjects  have  had  to  date.  The  essence  of  the  proposed  method, 
which  can  be  adapted  not  only  to  electrolytes,  but  also  to  any  other  lab¬ 
oratory  index,  is  included  in  tho  following. 

Any  sufficiently  largo  number  of  d'torminatioas  of  tho  electrolytic 
levels  or  other  biochemical  properties  .n  tho  various  pathological  con¬ 
ditions  gives  series  of  figures  of  which  o.io  is  located,  known  to  us,  be¬ 
neath  tho  unknown  norm,  and  tho  others  above  it.  Lot  us  as  our.  o  no  /  that 
the  entire  group  of  patients  wore  oubjoctcd.  to  a  repeat  ir-.  uctigatdon  on 
the  electrolytic  contents  of  the  blood,  after  the  successful  us a  of  any 
therapeutic  noacurea.  let  us  suppose  that  tkooo  measures  do  not  oven  give 
a  full  recovery,  and  we  do  not  receive  a  complete  normalisation  of  tho 
biochemical  indices  after  tho  completion  of  tho  treatment;  still,  vsro 
this  treatment  in  the  majority  of  tho  r  .os,  then  we  must  expect  ...at  hi 
tho  group  of  patients  which  prior  to  tho  treatment  possessed  lowered  bio¬ 
chemical  indices  in  comparison  to  tho  unknown  physiological  norm,  a  slight 
increaeeof  them  will  occur.  Ca  the  other  hand,  a  group  of  patients  with 
raised  levels  of  the  soma  indices  prior  to  treatment,  must  u.  d.cace  a  lov- 
oriag  of  taea  after  treatment.  And  only  in  tho  group  of  p;v.iv.:..n  which 
possessed  normal  levels  of  tho  biochemical  indices  prior  to  v.. .  tree.. meat, 
are  tho  levels  unchanged  after  successful  therapy.  Thus,  by  ..  :  ob. jrv-tion 
of  tho  dynamics  of  the  biochemical  indices  prior  to  and  c.ft  v  .r>.atm^.r.  in 
tho  same  pationts,  we  may  approach  tho  physiological  norm  wl.d.l.  wo  ....t 
observe  la  a  practically  healthy  person. 
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The  proponed,  nothod  of  determining  physiclo gical  no  ran  posoosccs 
many  advantages  in  comparison  with  the.  usual  ecthod  of  d-s cruising  the 
norms  on  healthy  subjects.  \lo  have  already  coon  to  what  inconsistent  and 
practically  useless  results  these  investigations  of  healthy  people  have 
led,  in  relation  to  the  physiological  caiciua  seed  potass  Hus  no -ns.  It  is 
possible  to  coto  several  causes  of  this  f-iluro.  Cue  of  th.;u  is  contained 
in  the  difficulty  of  selecting  truly  L_ alt hy  human  material.  Often,  a  cir¬ 
cle  of  pooplc,  that  is  usually  conveniently  located,  is  used  in  the  capac¬ 
ity  of  practically  healthy  people  for  the  determination  cf  the  norms,  with¬ 
out  an  intensified  invest  ig-tio..  of  the  actual  condition  of  ih^ir  health, 
nvon  vita  a  sure. .a*  ecu.-  .  ..  w-  v~.e  *r»-—  c.  ea. our  c~  *ho  most 

healthy  groups  of  student 0,  miliary  personnel  and  athletes,  the  inclusion 
of  a  email  fraction  of  personnel  in  preg-shologicul  conditions  and  perhaps 
even  in  a  condition  of  hidden  disease  is  possible.  In  general,  tho  line 
between  health  and  disease  in  any  given  conditions  can  be  dram  only  con¬ 
ditionally,  and  this  alone  significantly  hinders  tho  selection  of  a  sub¬ 
ject  group. 


It  is  furthor  necos3ary  to  allow  for  the  possibility  of  physiological 
fluctuations  in  the  level  of  the  subject  Indices  duo  to  various  factors. 

In  relation  to  calciun,  Fhrstron,  for  example,  established,  with  suffic¬ 
ient  concluciveness,  the  presence  of  fluctuations  within  the  Units  of 
0. 6-1.0  mg')  from  8  a. a.  to  6  p.ra,  in  the  healthy,  and  0.6-2. 6  eg)  in  tho 
sick.  Holnouist  investigated  tho  fluctuations  of  calciun  in  5  normal  peo¬ 
ple  over  a  2h  hour  period  and  found  that  the  maximum  contents  of  calciun 
occur  during  the  sleep  period,  and  tho  minimum  at  1600  hours,  during 
which,  tho  amplitude  between  the  crotreao  points  conprise  cg/>.  -ho 
careful  investigation  of  Gloctta,  Fischer  aud  Lceff  showed,  inversely, 
tho  lowering  of  tho  c^ciun  and  potassium  by  9.9  and  16.6  £  upon  the  chaago 
from  wakefulness  to  c-oop;  it  is  true  that  this  was  under  the  influence 
of  narcotics.  V/o  can  consider  that  a  narked  increase  of  the  calcium  and 
potassium  levels  ussier  tho  influence  of  an  alarm,  and  a  similar  lowering 
of  then  under  th,  influence  of  soothing  has  Von  indisputably  established 
(Glaser,  Gio..„ta  ..ad  others),  bvon  the  charset  or  of  tho  diet,  evidently, 

C'Ui.'.Ot  .  „ 

f  V^  v. 

■  — ■*»  0  *.0/  ■>  w 


.  ,v. 


lyp...0Cv.  ns  having  no  influence  c;i  the  level  of  the  elect rolyt 03, 
hi.  fact  of  eating  its  elf,  as  who  observations  of  many  authors 
,  does  not  create  changes  in  ocr.parioon  with  tho  determinations 
r..;dc  on  an  empty  sic— ch.  All  the  lis.ed  factors  (and  pi’ob- 
•  -ero)  can  bo  a  cuius  of  significant  fiucluat leas  of  the  olcctro- 
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ly  equal  conditions,  vheso  ur.nci ice ably  included  phyeioiogical  flue- 
eirtond  the  limitations  of  tho  norm  received  on  healthy  people, 

—id  lesooaa  its  importance  as  a  seals  for  the  data  received  on  sic’.:  puO- 
plo  situated  in  different  condition:. 
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tho  literature  revis..;,  aer-s  arj  cstab: 
observations,  said  in  those  c.  —  es  when  1 
in  number,  thoro  rises  the  danger  of  i. 
or  persons  with  an  altered  level  of  electrolytes  duo  to  c..e  or  -.-.other  0. 
tho  physiological  causes. 
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Last,  tho  method  of  statistical  processing  of  the  acquired  material 
ia  still  another  ggutco  of  errors.  Moot  frequently  this  catarial  is  not 
subjected  to  a  processing  at  all,  and  the  extrema  points  received  by  an 
invest l^at ion  of  a  given  group  of  healthy  people  aro  considered  as  the 
oxtroao  limitations  of  tha  norm.  It  is  sufficient  to  includo  in  this  group 
2-3  subjocts uhoae  level  of  tho  biochemical  indox  ic  lowered  or  raised  by 
one  reason  or  another,  and  tho  limitations  of  tho  norm  aro  expanded,  over, 
if,  in  tho  majority  of  th030  b  cz'-L-'.  iriod  9  th-.  fluctuation  is  much  core 
narrow. 

The  method  being  proposed  by  us,  foe*  tho  establish . of  norms  on 

pathological  material,  suffers  m_ch  less  froa  tho  i — -oraacios. 

A  collection  of  any  given  quantity  of  pathological  c-sss  presents 
no  complication.  The  affair  hero  is  complicated  by  tao  circu-u.-acc  that 
in  a  large  number  of  observations  it  ia  easier  to  encounter  sharp  dv.cli- 
nationo  froa  the  norm.  Conversely,  tho  more  diverco  tho  circur-ah  reuse  of 
the  diseases  encompassed,  and  tho  wider  bha-v-ida?  tho  fiuciu-.'iionc.l  ampli¬ 
tudes  of  the  individual  observations,  the  more  graphically  the  process  <f 
normalization  of  the  indices  undor  investigation  will  be  broagL.  out  after 
treatment,  and  the  more  distinctly  the  limitations  of  the  unchanged  normal 
zone  of  ta©  indices  will  bo  marked.  All  complications  connected  with  tho 
physiological  causes  of  fluctuation  in  the  level  of  tho  criterion  being 
otudied,  are  removed  to  an  important  degreo  by  tho  fact  that  tho  clinical 
patients  are  usually  investigated  uadar  similar  standard  conditions  in  re¬ 
gard  tine,  diet  etc.  Any  necessity  to  exclude  the  extreme  readings  in  the 
aelection  of  the  norma  extremities  falls  away,  duo  to  tho  fact  that  in  our 
mothod  of  showing  the  norms,  allocs srvat ions  may  be  included  without  ex¬ 
ception:  and  due  to  tha  fact  that  hero  the  organism  itself  denotes  th_t 
level  of  the  biochemical  index  which  is  indicated  on  the  way  to  recovery. 

Tho  OGtabliohment  of  physiologically  normal  levels  of  the  electrolytes 
that  are  of  interest  to  us,  on  pathological  material,  can  servo  -  con¬ 
crete  example  of  tho  use  of  our  proposed  method,  i’or  thio  purpose,  wo 
arrange  repeated  (prior  to,  and  after  treatment  with  lysates)  determina¬ 
tions  of  calcium  in  705  paticato,  and  of  potassium,  ia  5 09  patients,  nu- 
sidoo  that,  in  506  of  the  patients  ,  a  twice  repeated  quota  was  calculated 
(prior  to,  and  after  treatment  with  lysates),  i.c.,  the  relation  of  the 
potassium  level  to  tha  calcium  level,  to  which  ccvjiuI  investigators  at¬ 
tach  greater  clinical  significance  than  to  ths  absolute  levels  of  both 
tho  oloctrolytcs. 

bo  shall  attempt,  first  of  all,  to  find  the  c  dc’u-  morn.  Is  table 
v  1.  tho  aggregate  of  the  observations  is  divided  ...to  .uv  .  by  tho  ..ei¬ 
ght  of  tho  index  prior  to  treatment  and  tho  resultant  c-  b  this 

indox  aftor  treatment. Tho  lowor  tho  calcium  level  prior  .  .he 

stronger  it  rose  after  treatment.  And,  conversely,  th.  hi  ..go.  . 

prior  to  treatment, displayed  tho  most  acute  drop.  Ia  the  two  ,4.v.;a 

having  10.1-10.5  and  10.6-11.0  cgj  of  calcium  p-*&r  to  trv.,:;.:;,  ...s 
change  of  the  average  levolo  was  less,  and  did  not  oxc.cd  h :  2  p.  It  is 
completely  natural  to  assuao  that  within  tho  limitations  of  those  two 
groupo,  i.e.,  in  the  ronge  of  10.1-11.0  cg>,  aro  included  the  normal 
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fiyurea  of  calcium  which  arc  not  significantly  changed  in  the  process  of 
tho  treatment, 

sa.-J  - ) 

This  conclusion,  nn.'.s  cn  the  '  - of  tho  dynamics  of  tho  average 
quantities  per  yroup  ns  -  vh..~.  c:..  proved  by  a  core  detailed  ex¬ 
amination  of  tho  chanycs  vhieh  too::  p'—so  within  each  -roup  uud-r  tho 
influence  of  tho  tr:..t:.'nt.  I..  .1  s  fir.;:  fear  jroa";„  vita  a  erheium 
level  of  G. 1-10.0  occur.:.  —  a  result  of  tho  tr.\ .treat  in  tho 

overwhelming  ttj jOr*>y  (7— o.  . — t  t' ... .t *  —  r  — .. .. - -  - w  w  —  ~—.cl.  in  tuo 

last  throe  groups,  wish  a  calciv..  1-v.l  of  11.1-15.0  n-yh,  there  is  observed 
a  reverse  occur. ns.;  h-ro  thi  e...  os  ir.  which  tho  calcium  level  is  lowered 
by  the  iafluo~.ee  of  tho  trc-.mcah  (35.-)  nro  predominant. 

In  the  two  groups  havin':  -  calci—  l.vol  of  10.1-11.0  ny;h  prior  to 
t  rent  coat ,  there  it  no  such  disiinetuoss  in  the  changes,  This  cay  bo  ex¬ 
plained  by  tho  fact  that  wo  i _ ~j  h-re  a  cone  of  nor— 1  calcium  levels 

where  tho  therapeutic  factor  cur.-os  create  material  chanyos,  and  whoro 
tho  fluctuation.;  of  tho  calcium  level  in  different  directions  can  be  ex¬ 
plained  by  tho  incidental  influences  of  physiolcyical  cause t  which  are 
unnoticed  in  tho  extreme  yroups  with  acutely  puiholcylcui  calcium  f in¬ 
ures. 

In  thlc  runner  tho  analysis  and  dynamics  of  tho  uverays  measures, 
and  the  covoreoat  of  individual  levels  point  out  tho  limitations  of  tho 
normal  calcium  some,  namely,  10.1-11.0  uy3. 

Anal o you-  invest  iyutlor.s  in  re  oris  to  posaeeiv.e,  and  also  tho  de¬ 
termination  of  the  quota,  lead  to  the  co.slusioa  that  tho  no rani  potas¬ 
sium  lovcl  lies  bv-.ween  19.1-20.0  try),  and  tho  norm  of  tho  quota  is  be¬ 
tween  1.60-1.90. 

However,  tho  fiyures  presented  nr-  only  the  rouyh  limitations  of 
tho  norms.  Mo  have  found,  thus  far,  c~ly  tmocc  internals  of  tho  yroupiny 
within  tho  limitations  of  which  the  therapeutic  factor  produces  tho  least 
chanjoc,  and  where,  consequently,  the  rhysioioyical  norm  was  located,  ..at 
tho  boundaries  of  tho  true  norm  may  prove  to  bo  inward  of  the  soiected 
interval. 


o 


It  is  therofor  necosnary  t; 


by  traee  tho  dynamics  of  tho 


individual  electrolytic  levels  within  the  discovered  nor- ml  nones.  Di- 
vidiay  thv.  into  more  minute  intervals  and  subject iny  tho  resultant  data 
to  the  cm-,  analysis,  vo  corns  to  the  follow ir.y  arr.ay c;:ont  of  narrow  norms 
nnd  even  its  own  variety  of  central  point o  to  whicr.  tho  pstholoyical  de¬ 
viations  seem  to  yruvitato  ns  a  rccuit  of  tr 


«w  » 


(See  Table  2) 

~y  abso.uto  mciyat,  tno  ncr».s  . .  —a  . , *  v..  cn  -a—  ..... c  _c  y. .  ..1 
ial  do  not  sharply  differ  from  several  publieh.d  nor.  e  vhieh  v, re  b.  _ 
on  tho  chamyca  of  the  electrolytic  level  :n  healthy  .ubjec.s.  b.o  r..  ... 
investigations  which  were  based  on  extensive  material,  n-nely  -.ho  worm. 
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of  Mull  and  Bill  (207  healthy  women).  and  Lecdels  and  Marborg  (323  Weal¬ 
thy  pcoplo  in  ages  10-1?)  give  the  a.  ^rago  amount  of  the  calcium  norm  at 
10.6  and  10.7  ng/>,  i«»  amounts  almost  exactly  coinciding  vita  cur  data. 

Eovevor,  the  basic  chrnv.c';  :ri  tic  of  our  norms  ar.d  their  .vain  distinct¬ 
ion  frc.i  tho  nor:; 2  of  osbc r  .us-ors  conn  1st 3  of  tho  fact  that  instead  of 
a  vido  sone  of  the  nor  .1  values  for  the  levels  of  the  electrolytes,  \:o 
recoivo  very  narre w  ocua<U.r.-o  of  tho  fluctuation;  of  those  levels  (prac¬ 
tically  exact  norr.o). 


Tho  vido  lie it at  iocs  of  tho  r.cs.  o  proposed  'ey  sr.s  .  busty  of  authors 
are  conclusively  disproved  by  cu  .  w..  —  no  ..uu  s.s.  .........  ( ..mac .  t rone— 

1  iteration  io  ''hiilnn-Tr)  aoras  alls::,  for  cttaaplo,  a  bluest. -i ion  of  the 
normal  calcium  level  within  the  Unite  of  I0.h-12.L  uju.  las.  Lev/  can  ve 
conoidor  tho  calcium  levels  within  these  boundaries  an  ncraul,  if  by  our 
data,  the  sumo  calcium  level  was  found  in  93  patients,  and  r..ar...g  the 
end  of  the  treatment  tho  level  lowered  in  £1  of  the  p-tiontc?  It  io  also 
exprosaly  iap033ible  to  includo  in  tho  noraal  sene,  as  do  Jensen,  Iron cr 
&  Tiodull  and  other  authors,  ouch  lev  calcium  levels  as  9.1-10.0  r.y-s  be¬ 
cause  such  calcium  levels  in  tho  patientc  will  rise-  in  the  ovcrth.laing 
majority  of  caaeo;  this  would  not  take  place  if  thv.ee  were  tho  physio¬ 
logically  noraal  levels.  The  cone  applies  to  potassium;  tho  generally 
accepted  nercs  of  Killeen,  Thocassoa  (exact  translitcratica  is  "Tcnr.s- 
son"-Tr),  Kroner  &  Tiadall  and  other  authorc  include  such  levels  as  17.0- 
18.0  or  20.2-23.0  BgS  which  in  80  $  of  tho  nick  eases  will  accordingly 
rise  or  fall  after  treatment. 


Sovor&l  logical  conoidcratlose  also  apeak  for  thw  necessity  of  tho 
maximum  coatraction  of  tho  norm3.  If  ve  ctop  oa  any  of  tho  trend  nor_a 
and  aasuco  that  for  a  healthy  organics,  it  la  of  no  conec.pucr.co  to  leave 
18.0  or  23.0  of  potaocium  or  9.0-12.0  cg-i  of  calciun  in  tho  blood, 

thon  why  would  0.2-0.3  cg£  outoide  of  this  tordcrllco  dcj.oto  a  patho¬ 
logical  condition?  And  conversely,  if  ve  attach  a  significance  to  electro¬ 
lytic  change 0  in  tenths  of  unite  beyond  tho  1 in it at leas  of  the  corn, 
then  why  cuat  a  change  in  tho  potassium  and  calciun  level  by  several 
full  units,  within  the  limitations  of  tho  a ora,  bu  considered  of  no  con- 
coquonco  for  the  biochemical  balanca  of  the  organic;;?  VouiJ  it  not  bo 
core  accurate  to  presume  that  thorc  aro,  coaparativoly,  very  narrow  bor¬ 
ders  of  the  physiological  core,  ccncthiag  like  tho  i_c„l  cut  h :  mat  i  cud 
point  froa  which,  both  abovo  and  below,  runs  a  continuous  lino  of  patho¬ 
logical  changes  ia  tho  electrolytic  levels? 

Tho  recognition  of  a  point  ner-nted  not  bo  hindered  by  tho  circuustar.ee 
that,  practically  speaking,  wo  encounter  noro  or  loss  wido  fluctuations 
of  tho  electrolytic  levels  in  the  invest igatica  of  healthy  subjects.  Tho 
cnucos  of  tho  l&ttor  effect  consist*  mainly  of  nit.  d:cs  in  tho  -otbed  and  ■ 
of  inequalities  ia  tho  conditions  of  tho  testa  in  tbs  investigation  of  tho 
separate  subjects.  Tho  core  uniforc  these  coaditi*..  .  .....  .  ;  core  com¬ 
pletely  thoy  eaccapaco  tho  various  factors  iaflu:..c_. h.  .l^strolytic 
level,  the  narrower  the  Halts  of  tho  corn  and  thu  .  ..  .light  di¬ 
vergence*  froa  it  cay  be  considered  no  pathological. 
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Several  observations  remain  to  be  rad e  concerning  tho  practical  sig¬ 
nificance  of  the  narrow  electrolytic  norms  found  by  us. 

If  we  wore  to  compare  cur  data  of  the  distribution  of  the  electro¬ 
lytic  levels  in  tho  different  pathological  conditions  with  tu  oral  gen¬ 
erally  accepted  and  coat  substantiated  uidc  noma,  than  wo  would  rccoivc 
tho  following  results.  T it h  tho  calcium  nems  givur.  by  Eillcsn  (10.*;— 

12.^  ng£),  Eroncr  and  Ticdall  (9.0-10.5  nj  ),  or  I -11  and  hill  (10.0- 
11.5  *>5-69  5»  of  our  cases  provo  to  bo  within  ths  limitations  of 

these  norms.  For  potassium,  with  the  noma  of  Eiileca  (lo.C—  ly.O  ago)* 
Thomason  (17.0-23.0  ng,t)  and  Eraser  L  Tisds.il  (16.C-21.0  c6-92  £ 

of  1538  pathological  eases  appear  in  she  boundaries  of  those  noma.  An 
impression  is  created  that  tho  determination  of  the  calcium  and  potas- 
oiua  in  a  patient’s  blood  is  deprived*  in  the  majority  of  tho  casco,  of 
any  clinical  significance  what  so  ever. 

Tho  use  of  our  narrow  norms  gi\us  a  different  picture,  h'ith  tho  cal¬ 
cium  norm  at  10. 3-10. 6  mgj,  7^  of  tho  eases  prove  to  bo  beyond  tho  lim¬ 
itations  of  this  norm,  h'itn  tho  pstn; slue  norm  at  19.3-19.3  .-gj,  83  >  of 
the  investigated  cases  chow  a  patholcgic-l  level  of  this  electrolyte.  By 
our  point  norms,  the  pathological  divergences  are  80  (0  of  tho  eases  by 
tho  calcium,  and  95  /■»  of  tho  cases  by  tho  potassium.  A.  systematic  in¬ 
spection  of  tho  lovel  of  both  electrolytes  in  tLa  various  pathological 
conditions  will  thoroby  discover  a  definite  clinical  importance.  True, 
doviatiens  from  a  narrow  norm  will,  in  tho  majority  of  cases,  bo  con¬ 
fined  to  comparatively  narrow  limitations.  Eowevor,  it  is  impossible  to 
draw  a  principal  division  between  the  great  and  the  small  deviations 
from  tho  norm.  In  both  these  ahd  other  cases,  a  completely  definite  move¬ 
ment  of  tho  electrolytic  levels  toward  tho  norm  is  to  bo  obsorved  during 
tho  process  of  treatment.  Consequently,  even  comparatively  email  devia¬ 
tions  from  tho  norm  appears  as  a  pathology’,  and  a  disappearance  or  a  do- 
crcmao  of  those  deviations  may  bo  considered  as  an  objective  indication 
of  a  restoration  of  tho  disturbed  equilibrium  in  the  eloctrolytic  metab¬ 
olism.  Tho  coro  acute  deviations  frea  tho  norm  probably  have  a  more  ser¬ 
ious  clinical  significance;  the  slight  deviations  may  bo  regarded  as  only 
a  tendoncy  to  disrupt  tho  balance  of  tho  electrolytes.  Our  narrow  norms 
return  tho  clinical  end  prognostic  importance  to  these  biochemical  in¬ 
dices,  which  thoy  almost  lose  with  tho  generally  accepted  wide  zones  of 
tho  normal  levels. 


1.  Tho  phy*.  iolo gical  norms  osthtiished  by  many 
ciun  and  potass iu*  in  tho  blood  scram  of  healthy  in. 
-sed  by  large  discrepancies;  hesidvo  that,  in  tho  n 
vida  ranges  are  givoa  that  tho  overwhelming  portion 
Pathological  conditions  also  turn  out  to  be  in  th~ 
duo  to  this,  tho  practical  oignifiemneo  la  the  use 
lag  lost. 


authors  for  tho  cal- 
dividuala  aro  charactor- 
shorisy  o: eases  such 

w  -  O  o  - vl*\ 

-  ■*  •  ‘  ..  r  -  • 

.  •  ■  -  »  »  W.  *•  V*  --  $ 


2.  A  variation-statistical  naalysio  of  tho  distribution  curves  of 
cuiciua  and  potassium  in  20  different  diseases  bring  u.  to  the  conclusion 
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that  the  level  of  these  electrolytes  can  carve  neither  as  a  differential- 
diagnostic  ret  hod.  nor  ao  a  reliable  comparative  characteristic  of  tho  sop- 
arato  diseases. 


3*  For  the  purposes  of  establishing  and  chcchir.g 
it  Ig  proponed  to  use  a  statiotica.1  analysis  of  the  ac 
of  tho  biochemical  indices  in  a  sufficiently  large  ns s: 
dorgoing  treatment  by  any  active  therapy. 


physiological  norms, 
inalinaiicn  process 
.ber  of  patiento  un- 


4.  On  tho  material  of  ?0 5  and  319  repeated  calcium  tad  potc.seie: 
scrvatioac  in  sic!'  individuals,  w  •etsbii-ued  carrov  limitations  of 
physiological  norm  of  thc-so  electrolytes,  and  also  tacir  proportions 
quotas,  These  nc>;  norms  arc  10. 3-10.6  mg  jj  for  calcine:  aad  19.3-19.6 
for  potassium  and  1.63-l*So  for  the  epuota. 


;  ob- 

v— « 

or 

cjv 


5.  74  £  and  S3;l  of  the  calcium  and  potassium  determinations 
tho  patients  prove  to  be  outside  tho  limitations  of  she  narly  fo; 
consequently,  tho  determination  of  tho  level  of  electrolyte;  may 
eignificaaco  in  clinical  practice. 
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Calcium  level  prior  to  treatnenf  ?  Cnlciua  level  after  treatment 
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£3 

13S 

: 

10.62 
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66 
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54 
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32 
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1 
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10.60 

j-15.9 

Total 
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